Neurons of the vertebrate cranial sensory ganglia arise from both neural crest and a series of ectodermal thickenings termed neurogenic placodes. Recent results lend insight into how these two populations of cells coordinate their development, and subsequently innervate their central target, the hindbrain. 
amniotes, the VII th , IX th and X th cranial nerves each have a proximal and a distal sensory ganglion; the neurons of the distal ganglia are derived from epibranchial placodes, while the proximal domain is neural crest in origin (Figure 1 ). The common notion is that the distal, placodal cells are gustatory sensory neurons that innervate taste buds, while the neural crest derived neurons are thought to be responsible for somatosensation in the mouth and pharynx.
Both neural crest and epibranchial placode derived neurons are faced with a number of tasks, including coordinating their development to form appropriate ganglia, and sending out axons both peripherally to the proper target regions and cells, and to their central target nuclei within the hindbrain. How are these processes regulated and integrated? One early idea was that migrating neural crest cells actually induce the formation of the epibranchial placodes. However, when the neural crest is removed prior to its migration, the placodes still form and generate neurons, showing that at least the initial phases of epibranchial placode formation and neurogenesis are independent of neural crest [8] .
Studies using more recently available molecular markers for placodes, such as the transcription factors Sox3 [13, 14] and Ngn1 and Ngn2 (for review see [15] [16] [17] ), have confirmed these early findings: these markers are expressed in presumptive placodal domains well before neural crest migration has begun. And a recent study in chick embryos has shown that the pharyngeal endoderm underlying the presumptive and have yet to migrate. In such embryos, the placodes form and generate aggregates of neurons, as expected; however, these cells fail to migrate medially and dorsally from the placodal ectoderm as they do in control embryos. Additionally, the axons of these distal ganglia grow randomly, and appear to be lost in the head mesenchyme.
Begbie and Graham [6] also produced a series of embryos where only a small region of neural crest and hindbrain was ablated, that of the fourth rhombomere (r4). This segment of the hindbrain gives rise to the second or hyoid neural crest stream, whose neurons contribute to the VII th cranial ganglion (Figure 2 ). In these cases, only the development of the VII th nerve is disrupted; the VII th placode forms and produces neurons, which fail to migrate appropriately, and whose axons do not target properly.
To ascertain whether these effects on placodal ganglion development are attributable to the neural crest, and not due to the loss of the hindbrain and the motor neurons developing therein, Begbie and Graham [6] removed segments of the hindbrain, but only after the neural crest had migrated away. The epibranchial placodal neurons in these embryos undergo normal migration and apparently normal gangliogenesis with the now-present neural crest, and send out axons directed dorsally and medially, toward the central nervous system. However, despite growing toward the proper target area, because the hindbrain has been ablated, these axons now overgrow their normal trajectory. These results together show that the neural crest is essential for the normal migration of the epibranchial placodal portion of the cranial nerve ganglia, and is also necessary for directing the early trajectory of the axons of the placode derived neurons.
As with most experimental embryological results, the findings of Begbie and Graham entice us to ask many more questions. For example, these workers also found that neural crest ablations disrupt trigeminal and vestibuloacoustic (VIII th nerve) ganglia development, implying that neural crest regulation of placodal gangliogenesis might be widespread among the developing cranial nerves. Certainly there is some evidence from work on the trigeminal ganglion that this is the case [ Finally, there is the issue of the molecular mechanisms driving the developmental interactions between these two neurogenic cell populations. Numerous transcription factors, as well as diffusible and cell contact dependent signaling molecules are expressed in placodal ectoderm and neurons in various phases of their embryonic development [17] . An even greater catalogue of expression has been generated for neural crest cells [7] . How this complex expression pattern regulates the coordinated development of the cranial nerve ganglia remains a huge area for experimentation.
By combining both a classical ablation approach with the use of specific molecular markers, Begbie and Graham [6] have provided insight into the regulation of an important process in peripheral nervous system development. Now the challenge is to figure out the cellular and molecular mechanisms driving this process, and to understand the integration of the development of placodal and neural crest derived cells. 
